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I g7 (2) In order to determine the direct effects of cations upon intact blood perfused vascular beds, a study was initiated in which various cation salts were separately infused into the arterial supply of a bed at a rate which was sufficient to raise concentrations in the bed but insufficient to significantly raise concentrations generally within the animal. Such a study has been previously reported for the intact vascular bed of the dog foreleg (22-24).
Caliber changes were separately measured in large arteries, small vessels and large veins. The arterioles of the foreleg dilate as a function of sodium or magnesium concentration and constrict as a function of calcium concentration.
The response to potassium salts is more complex. The leg arterioles dilate as potassium concentration is raised over the range 3-8 mEq/l.
However, large arteries progressively constrict as the concentration is elevated above 8 mEq/l.
The net result is a falling resistance to flow over the lower range of concentrations but a rising resistance over the higher concentrtitions.
In the same preparation, the local effect of increasing the hydrogen ion concentration is arteriolar dilatation (25) . The present study represents an extension of the above study to the renal vascular bed. Renal vascularresistance and urine flow rate were meas'ured as potassium concentration was progressively elevated in the dog kidney. Resistance changes were similar to those observed in the dog foreleg.
METHODS
The effects of potassium chloride upon renal vascular resistance and urine flow rate were studied in anesthetized laparotomized dogs. Potassium chloride was infused directly into the renal artery with the rate of JERRY SCOTT, DEAN EMANUEL AND FRANCIS HADDY rate was set at a value which produced a mean pressure in the renal artery of about 60-80 mm Hg. At this pressure, flow rate ranged from 50 to I I 8 ml/min. in individual animals but was maintained constant throughout a complete sequence in any given animal. Pressures were measured in the outflow arm of the pump tubing and in the renal vein Urine was collected from the renal pelvis. Potassium chloride was infused into the outflow tubing of the pump both before and after section of nerves in the hilus. In addition, potassium was administered to some kidneys during infusion of the adrenergic blocking agent, phentolamine methanesulfonate, into the renal artery at the approximate rate of IOO pg/min. In order to determine whether the rise in urine flow rate might be related to an increase in blood flow rate subsequent to vascular dilatation, the above sequence was repeated with the renal blood flow held constant. Though resistance decreased in g of IO innervated kidneys infused with potassium at the rate of 0.6 mEq/min., urine flow rate did not change significantly.
The average urine flow rate before potassium infusion was I+5 ml/min. It increased in six and decreased in four, the mean change =t S.D. being 0.02 =t 0.26 ml/min.
Urine flow rate also failed to change following section of nerves in the hilar region. Neither resistance nor urine flow rate changed regularly when potassium was infused at the rates of 0.2 and I .o mEq/min.
An irregular increase of urine flow rate was observed during infusion of LO mEq/min. Urine flow rate increased in seven and decreased in two before denervation (mean change zt S.D. = +0.21 h 0.29 ml/min. P = 0.05-0.01) and increased in eight and decreased in two after denervation (+0.37 & 0.39 ml/ min. P = 0.05-0.01).
Ten separate innervated kidneys, perfused with blood at a constant rate, were studied before and during infusion of phentolamine methanesulfonate at the rate of IOO pg/min. As in the above group, infusion of potassium did not significantly change the rate of urine flow. 
DISCUSSION
These studies show that potassium has a direct effect upon calibers of blood vessels in the dog kidney. It causes active dilatation when serum concentration is elevated over ranges which might occur naturally.
Associated with this is a rise in urine flow rate which probably is related to the dilatation.
When the potassium concentration is elevated further, the dilatation is replaced by active constriction. Arguments for these statements follow.
The observed changes of resistance likely were caused by active changes of the caliber of vessels. There is little reason to suspect that the resistance changes were initiated by dynamic changes of the viscosity of the blood. Resistance commenced to change with the rate of blood flow and hence linear velocity held constant.
There is also little reason to suspect that the changes of calibers were caused by passive mechanisms.
Resistance decreased in the presence of falling intraluminal pressures and increased while intraluminal pressures were rising. Extraluminal pressures probably did not change significantly.
There were no discernible changes in the tenseness of the kidneys.
The dilatation resulted from a direct effect of potassium upon renal vessels. The dilatation was apparent before serum potassium levels changed generally within the animal. The constriction also probably resulted from a direct effect of the potassium. A sympatho-adrenal discharge resulting from elevated potassium levels generally within the animal is an unlikely explanation because the constriction was not prevented by an adrenergic blocking agent. Further, the constriction disappeared immediately upon stopping the infusion of potassium. 
